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1020030050221 #^ <H*}: 2003/10/17 

^^§- ^Tltb 2^ 7>^£7^1^ y% ^SMM y^O] Ol^3§^ ^ H 

71 «- °l-8-*M ^7} ol-^3g^ A>#^>71 ^ ^ ^^P"*H A 

7>^*1« S^W. £-^£r ^-g- 5&<>H ^7><y ^>o] 

iM 7U^«- f°jl^ Wl-§-^^ M7> $14. 2^, ^<H1 ^*fl *H^§- 

#2fl 71^1 ^ ^^^-^M 7>^7ll 5]^S ^ 

,£ 4 
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1020030050221 %:^ 2003/10/17 

7>^£.^11- oi-g-^v ol^^]o| 4=.^^^^ ^ zl {APPARATUS AND METHOD FOR MEASURING 
SPEED OF LAND VEHICLE USING ACCELEROMETER} 

£ 2^ #2fl^ <H -$3*1 dflofl 4^ 7>^£^2l #^O.S.^-Ei #^-g-^§- ^SRr *M§-& 

£ 4^ <H <^H ^ ol^o^^^ *3 cfltb £*]S., 

5. 6-& & «J A]X| ^oll 4^. ol^-^o| 4*3 ^ ^jcfl tfl*V 

51 7^ oflofl lEfS. 4^ ^^^-^]7> ^-g-^ *V*g= ^ Aji^o^ o} 

*1 tfl^ «5L. 
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1020030050221 <Qx\: 2003/10/17 

<9> ^^O.S ol-^^S-C^^cfl, Ajal-, %^7l, f-H^r ol^^fl oq o^J-g- ^ 

(positioning)^ ^-^^7}^^ ^(routing)*} 01 } n ^s-Rr vfl ^1 o] >g X| 

^ (navigation system) °1 t^fls]^ A]~g-s)t}. ^ , °]&\& ^M7)]o)# X\^o] o]^-$\]o) 

<10> nJ-BH Vfl tt] Tfl °1 ^^l^r 7.R13 3*1-1- ^-s}7] ^tb #*]7 r 

^flS)^^^. #3 Hl-^-S 3*1» ^SHr ^Eflfil- vfl^-S] -fflAjfc. ol-g-^c^ ^ 

*1* ^^Rr ^sflS ^^4. ^t.}^ cflS^oi c^ls.^ GPS(global positioning system)* 
# ^ Sa^, ^M}^ cfls^o] efls.^ ^^(inertial sensor)!- ^>-g-^ DR(dead 
reckoning)* 1: ^ 9X^. 

<11> ^^lAiS DR ol^^ a^^-fr #*)*}kr 7Vol S ^ S ( gyroscope: 

°l*r ^^^r#* ^-7]^ 7>^£^(accelerometer)» °l-§-*H oj-g^jo} 
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1020030050221 #^ 2003/10/17 

<12> ^30.5. 3^ ^-^oflAi o)^]o) 4-5. t^1<4-# ^*fl^Tr A-js. s.^^ol 3] 

*>^K*H^ £31- 31^ S?*13:*S! l-(roll) x]^^ ^3)0] ^ 

<13> ^iVajos ^^5. DR aI^e^o] j£S^MH %}&2i\ ^tg) 4~^b]^ 

^ ^ *}^°] ¥^ 5££r o] =^ ^ofl 

Tjl 5W £5. ^A>^ ^^7> ^Jl*>Cj-. 
<14> olsq- £0] D R A]^Eflol ^^^^aflEil- ^^>7l ^Sfl £S ^Aj-Z}-^ ^*Kr ^1 

-fr^r 7}^JE7H] 7>#£7V i^<H ^5]JL o] Si *V ^^7]-^£^ A>Z^- O.^. «-Ei 

^ %M ufl^olcf. ^, 7}4-5L±t 7}^o\) ^ « 0 > 

tgo.^. ^)ofl ^0.5. ^-S-^>J1 ^0.^.5. £5. ^A}Z}-oj j^o}] ^-3}- 

5. ^A>Z| ^7} ^^«oH^^-^ Sr^ 7>#5L^- 7>^5L ^ ^71 
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1020030050221 ^^ 2003/10/17 
<£#^ ^(20)^ zW £S.^A>^-(e)ol ^cf. 

i^^(9) 7l-i:<H # ^^(20)^- ^§ ^-f *HK30H 7>^£7^1 £\ ~^ )fe 

1^ £l=k 



<17> * _ » „ 

i] a - + s 

<19> „ 

^^7>^£(^)# ml) o]e^ #^7}^i(^)l- ^^*>7l ^*fl JEiiL ^A} 

<20> ^.g- DR A^^o} ^ o. ^ofl- *H5.7> 

O.S. 27fl °)^*\ 7}o)^ A>-g-^>^Cf. ^, ^EIH ^-g- DR AliEjA 

^r*3 HJ"^ 33 *W fl^r *W3.£h £S 7^a>4^- ^*> 7 ) ^^V *M3.7> m.2-*\<&A. 
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1020030050221 #^ <U*>: 2003/10/17 

h}-a| ^>ol^ oj-g-^ ^a>^ ^ o. ^v 7] ^.g. s^o^ ^>ols.o] ^ ^«.o] 

<2i> o]<^ ^ 0.5L o]$>cx] ^a>^ ^§>^ 4^oj]^ x>ols.# Aj-g-^x] 

<22> 51 2^r ^2fl£] ^ ^A) a)) oil ^ 7>^5l7fl^ #^ 0_^^-E^ f^^^- 4^ 

^^*>7l £ 21- #2*}^, Al^Efloi]^^ ^B$ 7 }4rS.s§&( a )iH- ^*|] 

A^S- ^-£-(b)# i^*Kr 7HrJE7}l£l ^^^-^e^CLPF: low pass filter)(40H 

<23> -L^dl, o]e|^. #lgO. 7>^^S^-E^ ^A}^ ^^.ol] ^S]^ B.Aj 

<24> , ^JM*r AHiHiS.-¥-El ^ ^7_V ^§*1<4 7>^£^^Bl ^ 
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1020030050221 #^ ^^>: 2003/10/17 

^ dr ^ ^ &tHr SiSM. 



<26> o] S ^ ^eflo] g^^g- ^.^71 4H*H <£#5} ^^-^1, *m 

<27> ^ 2 ^-^^ 7>#£741« oj-g-^ ol^^jo^ ^^ofl ^zp.^^ 7> 

<28> -S. ^3 ^-^^r 7H-5L7im ^^^^7>^5L^^ ^HHl o]*fl o)-^o] ^ 

<29> ^- ^-^o| ^4 s.^ o. 2 ^ 7> ^ £ ^^ ol-g-^c^ 0]^-^)^ ^ 7>#5L^-i- ^ 



<30> ^V7l ^^]-7l ^«fl *fl^Rr ^l^l^ ^^«o V, 3£r #7l 

W ^ 7>^^1 2:^71^ ^*Kr *fll ^71 7}^£7jl^ =§f^ *1 

*fl2 ^^JL*} Al^cH] oj^^o^ ^HJjL-g. #c^}ir 
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1020030050221 ^^ 2003/10/17 

3 £ #^7>^£ £#*Hr 2fl4 4^4, ^71 ^13 jg. 

^71 Al^ofl ol^-^7> ^^^Efl7> o>i^ 7^ 4. 71 -M^^l ^-^P-7> ^ 7>#*1 S^7l^<Hl 
^7l*H 3? 7>^^1# S^Kr *1]5 ^Hf, ^"71 ^15 

7i ^ 71-f^l^iLofl ^T^H ^^7>^£ ^«o. ^^>7l ^"71 7>^£^S] ^-fl-^j^ 

3HM #7] ^14 ^ ^ ^16 ^ ^ <^ ^oflA^ ^^Aj-^ f^7H-.£ ^ 

^■i" Al^oflA^ ^ 7 >^3E^^- <4#*V ^ ZL 7>^£L£M1 ^T^H ol^^l 

<31> C£*h ^71 ^-M; ^^V7l ^<>1H 7\]^-Z}±; o]^z\]o) 4^^^-, O] 

7>^£7ll5.^-Ei Oj-g.^^ ^7fl 7}^£# ^M§*Kr 7>^iE ^^-4, >^7l 7>^f 
£ *^-»MM ^3 7>^i ^iLt ZL 7}^5L7} AlTi^S T^Kf- 7>^£ 7^^, 

^71 7>#5L 7 >^£ ^StM" °l-g-*H ^eMI 7^H§ ##*Ml*> 

^ ^ U^HSl ^ i|i 7>^£7^1^ Z}-ZH1 tfl*} 

7) ^7}4?5^ ^*6\]*\ ^^ 7 \4-5L7\ ^ 7}4?5. oj-g-^H o]^^^ ^ 
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1020030050221 #^ ^7}: 2003/10/17 

<32> o]t\ £ ^2) ti>^*V <SM 3^ i^-a- #Afl*l 4^ o] nfl, 

.fi.*l* ^^JL^XI Jl! ^ 5flfe 71^ % ^ofl tfl$ ^-4*)- A^ o_ 

<33> 7flA» ^4 QA. 

<34> 7>#£7^1^ ^^ S «-B] ^1^#^7^£ ^ JfL ZL ^^^ 7 >^ 

7>^£7^1^ # ^7fl ^« H Oj^ofl ±^7]\B] 3§ 

^ Al7i^^* '^^TiCwindow)'^^ ^S^aL ^-g^ft iflofl ^ 

^71 ^TlW. 
<35> ^o. ^. 7l ^ 7 ].^ i£ o 1 ^ofl 0^ Aj- 7l sg^^lM" 7>f^ 4l^ol 

<36> «^ofl^^ Aj. 7 l 3^^^- ^ Aj- 7 1 7>^^11- ^^^>7l 7)§ S^n] E] « 

?H ^*fl sg^T 1 ^* <£^Kr ^4" ^71 7l§ Sf^lE^ 3.71^ Sg^^ H 7ll: 

^}^. ^^W. 71$ sl-el-tJlE^ a7l7 y <^ 7l$^l# ^ ^oil ^ 

# D l*l^r ^l^#^7>#£o 1 ] ^s}-7> $1^ 530.5. 3^^^ 3 7l# ^^1^1^. $ 

^ ^-a-^^-^r ^^^>7ll *>J1 ZL ^5-^^Voll ^^t* ^^1 -HS Cf€- 7>#^1§ -^-^ 
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1020030050221 <Qx\: 2003/10/17 

Q ^1^1 ^St^T^ ^ 7>^^1# ^-^^ ^ 3.7)7} *M*lfe 

<37> a o v 7 ] 31-^1 Eil- tflSIHfe- accxy(k)^^ ^^^>7lS. 

<38> £ 3^ 7>#£7jl^ 2^ °l-§-*>^ 7 Hf£7^ #^<H] tfltt #^£L^^ 7 fl^# ^ 

^ 27flSj 7 HriE7)KHL^r 2^ 7^51 Tfl l7fl)7> ^ ol^oQ ZL tHpE^IH 
^ 7>^£<^1 nl^l^ ^ 7 }4=-^2] eg ^ CO- ^ ojef. ^, ^71 *>%=(30H 

7|-^£(dg)Sf ^^9} ^(10H1 S.5.(20)» ^-f ^-7) 7>#£7^1^1 



3 *l^f^7H^£( ^)^y^S^ xl^^7>^£( Zy)7\ ^5\o] oj4. 
<39> £ 4 ^ Aj-7)^ o^s} a a Vt^^ ^ ^ 14=. o]J^{|e>] 4^ ^ yj-uj 

^ H o V ^^" S^l^Jl o^cf. £ 3 ^ £ 41- 2^T 7>^£7lll- oj-g-tt ol^^l]^ 4^ 
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1020030050221 #^ <Qz\: 2003/10/17 

^SL^}2] *]#th=KS110). 7}^n^\ ^#W$<& 51 5°fl ofl*l€ 

#6J) x ^3f y^ofl tSfl^Kr s-^^s-ol £ 5 sq ofl^H 5LTg Jf-Jr 50^ ^ # 

't-l'^H^ ^-g-^-lKwindow)^- M-BHH, o] nflcq ^^^V( window ) <£) a7 ]^. '3'olcf. #71 
^-^^K window)^ 3.7}^ 7}^ ^u]b\$] #o|) rej-ej- #£.3.*? ^^^^ 

-i-^H ^^^l-ol #^tH=Hr x^r ^ y^?5] ^ 

<4l> ^ o]^^^ o^s.^ ^5]^ ^r^Hfl^ 7>Zj-^ ^^Aj-efl ) i=-4-^f§ 

7Hr, ^r, ^ ^"Efll- 7^ ^ ^*l#EflS #0>£-l}. 

<42> tt)-^, #7] 3f^(S110)^l^ 7HrJE7fl<^ 7^J-*1 «V^o^ o] -g^ ^ ^ 

^lfe ^M-^l- ##W(S120). *1 ^J-7l <>i^ ^ Ol-^^l^ til-CA] 

^3HH A]^>o^. 2,71^ AJ-7] ^(S120) ^*Hr ^€ 

<43> ^o] ol^-^l^ ^a}J=L %x£^3\. ol^^]7l- %o_S. ^ , ^^S] o] 

^■afl 4^ «§=^ ^^l-EflAlcq ^ #^7>^£ ^-g; ^^*Vcf(S130). 

<44> o] ufl 1-^2] -f-#3 o. S Al^^o^ ^ojol o]7l-^ nfl^l-C]- IgSj-fe #^3.*! A % 

*\v\t\ CfS ^ 7} x)xq <gig ^ ^ c|0. ^^ o] o^^^ ^ o.^ 

il^-. •& ^^^1^^ 7]-^£^l^ ^l^o] o] 7 f^ nflP>cf Aj-^ ^^-q-. 4 

EH, 2S+ ^o] 2 ^ 7>^£7fl^ ^-f 7}#£7jl^^-Ei ^C^^l x ^ ^ y^ofl^i^ 
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1020030050221 #^ ^*}: 2003/10/17 

*(f x , f y )£ ^7>^£(a X) a y )^, ^^7>^£(g x , gy ) #^(b x , b y )l- 2.® 



<45> S*-~*+s„+b x 

2] - ~, ^i-v 



g x ^ ^in(0+^) oU y ^ # ^ 7V ^H g y - -*»<«»+0 # o^^. 
<47> Al^( tk )oflA^ 7 >^£^1^ ^3*l(f x (k), f y (k))ofl ^%7\^ ^ 

71 °1^8^(m x (k), m y (k))^g- ^}7] 7])^^ 34 ^-cf. 



<48> 



i— k— ]-\- 1 

i = k — J -h 1 

™ v( = '"^t 

[*r*H 3] 



^7H, Jg^^ 371, a(i)fe 7>^£^15] ^^^C#<H1 tfltb 7>^1, MO 
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1020030050221 %^ 2003/10/17 

<50> Zt^iL^ ^7} °}^^&°] ^ ^%7}^S. ^S"g- 2)V}*}7]) ^4. 

ol^^SM ^1^*4 3gE^ ^ *Tf«| ^Hr4 ^^H $*ti*} 

<51> #7} 5+ ojo^o^ Al^( tk )^A^ ol^-Jg^C^Ck), myCk))* ^r#§>^0.^, ^-71 4 

^(S180HH^ zl ol^-jg^^. oi^>c^ oi^^o] ^^-g- 31^4. 44 ^-o} 

-*7l Alz|(t k )o1lA^ 7^517114 ^&(f x (k), f y (k)HH ^^-^^(m x (k), my(k))-g- 

*H*H 7}^£f ^>J1, H ^1 7>^£# oj-g-^ ol^^)^ o. ^AV^l-cf. ol nfl, 

7>^£1- oj-g-^c^ ol^^o] ^( V )-§- Tfl^Kr 7l^SAi ZL cfl^ ^ 

<52> 

Sx( *) = /«( A) -»»,(*). 

a v U) = / v (A)-m y (&) 

[*r«Hl 4] 

<53> 

COS 0 x 

[^r«H4 5] 

<54> ^-71 4*cKS130)£r ^1^^7> ^Efl^ nflS] ^fl-*)^ £ f^^7>#£ 

°l^*fl4 ^ 7V^H ^(a x , a y )£r '0'°]4. 4^1, 2» %^£<5}^ , 7> 

4?£?fl4 ^*}7\ ^ ^ #^7>^£ ?M4. 

<55> ^7) 43(S120)4 ^4 ^ ^4 ol^*|]7> ^^l^Efl7> O]^) 

^^^Itt 71 £^ §J 7>f^l ^^7l^<^l 4*j] ^^^> ^ 7>^*1» 

4CS140). 
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1020030050221 <£t\: 2003/10/17 

<56> Aj- 7 j 4^(S140)<^^ ^71 7}-^m S3*M ^*lH^r O}* 3j- 

^lEl(accxy(k))« ^*Kr ^£M<>> «H , #7] 7l§ ^e^Ei (accxy(k))» ^*Rr 

<57> 

r>^*i.Ai accxyik) = |a x O) — & y (k)\ 

<58> %l-^>ig ^1-71 z\-£\-v)&\( acC xy(k))±r x^ ^3 2HM x^£] °l^^-g- 

rcj-z^i, ^7l s)-el-n]E-1(accxy(k))^ 3.7]^ <>1 ^ >}-§-s-H ^ x^^ 7>#£. ^^^sf 

y^o] 7 |.^ £ Alojo^ *]$}?>\7)] ^Cf. ^1- 0 o] 37)7}. 450^ ^^j 

*H 7 > 14^) ^^HH^ x^r-4 y# ^7> #*l*Rr ^1 ^^7>^5LS] 371 

S. 7>^£ u 1^3 ^W?! accxy(k)^ H7l^ ^ £-711 ^cf. 

x ^3). y^ofl ^-^>J1 0]^3g^.^ 5g^^ 7 >^^# <£ ^ -g^S} 

Wjl 7}^ ^ &t}. o]e^t!: 7>^^H1 accxy(k)^ H7l7> ^ ^Efl^ ^fl ^ o] 

7>#^l7> ^flS} ^ aJ-^o} ^ofl ^^^1 ^ Cf^ ^ 

o^nl^-cf. accxy(k)^ £L7l7> ^ mx (k)^- m y (k)» ^*Rr °l^-3-2} sg-g-^- 

#-4 7V^^7> ^rcf^ ^-a- ^nltVcf. olsf ^* °l-§-*H accxy(k)^ 3 7li 

^ accxy(k)Sl 37l7V ^^fl^l ^^^1» ^.cfls ^l^cf. 
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1020030050221 #^ ^7>: 2003/10/17 

<59> ol<4 ^-o] accxy(k)^ 3.71 a\] ^ oj^sg^-Ai^ ^ a. 7 l^ z}- cflolE-] 

41 ^-*fl*l*r 7}f^ll- S^*f^(S160) £^ ^V 2 ^ £sH ^7>a]^ #3 

-2.^1- *T ^Jl, ^ SLX}7\ &*}1}o\] ^7}^ ^ 91 

<60> ^1-71 2HKS140HH, ^flS} ^l^H Cfl*l Ol^o} ^1^7] <^ ^ 

7^ ^11- S^}^^, ZL ^^7> ^ 71-^^1^! ^T^M ^^flSl ^l^oll rfl^ 7 }^£7llSl 

^8SMM ^^7>^5L ^^^(S150). 4>7l ^^-?_V ^ 7}^*1& 

<61> o)9\- £o] 7>4r£7ll^ il^lHH Irfl-^^ g #^7>^ ^ ^ 

nelJi zl oi^-sflsi ^ 7H-JE1- o}-g-s>a} oi^^l^ o. ^xv^-eKSIO)). <>}&*ft4\ #3 

n& 43 541 4H=) ^cf. 

<62> #7] 431"(S110 ifl*l S160)# «}-4^r s S*>^ S]Jf5.J=LBl ^ S x^^ol <y^£l^(S170) 

-^-71 43#(S110 ifl^l S160)* 
<63> £ 6f ^ ttgo] d\)d\] ^ o)2§.*\)°\ 4=^ ^ ^ofl tfltl ^io]cl-. £ 6 

-a- %^}# , ¥ t^si <u ajai <^hi 4=. oi^^i^ ^^^i(ioo)^ 7>^t 

(110), 7]-^£ 7-1^(120), ^ 7>^£ (130) * 7)1^(140)1- S^-W. 
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1020030050221 ^ <Qx}: 2003/10/17 

<64> 7Hr51 ^«.(H0)^ o]^}6\) ft^Q 7}^S.^\S.^B] ol^jo] ^fl 7}4?5L* ^ ^ 

4. 7}4=-5_ ^«.(H0)^ 7 }^^} 9] 7 ^6\] 4^ 7>^i# «fl» *<H, 

°1^H *M V € 7>#£7i]7> 2^ 7>^£^ol 7j-f x^3f y^o] 7>^£» ^^Vcf. 

<65> 7 >^£ 7^>«-(120)fe ^7l 7}^£ ^3 J H H0)^1^ 7}^£ ^Jif 7> 

^^(120)^11 7>^£ 7]^s\^ 5. 5o\) <A]X\^ y>^- ^-cf. £ 51- ^*>^, 

°1^*1H 7>^£^7} 2^ 7>^5L 711 o] ^-f 71 ^£ 7>#£ ^ ^M^- 

Si 7>^£» ZL ^^A] Ti^S. 7^ 0 V*>Cf. 

<66> #^7>^-5L ^^-(130)^ ^"71 7>^£ ^-^(llOHM 7^£oH *1t^ 

^7>^£# i^cf. ^, 7>^£7llS^-Ei 7}#£oH ^-^^JESbg- 

^ H ^ 7^H^1^ ^T^t}. OH- <fl*|) f^7>^HL i^(130)fe 7>^£ 7-l^(120)ofl 
*1#3 ARVH 7>4 f £ 7>^£» ^V#*}JL7} ^ A^ofl cfl^V 7Hr 

<67> ^1, ^^ 7 >^£ ^^(130)^ ^^7j i4H 7V^£7fl^ ^ofl tfl 

&-g: ^t^JI ZL #3} 3.71^^1 ^7l*H ^ 7>^*1» S^tbcf. o] 
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1020030050221 #^ «aJ*>: 2003/10/17 

<68> #7] 4^1^ ^ 7l§O.S. g 7>^^1# S^Rr ^ S\ 7fliL ^ 

7Wi ^V-§-^>7> ^*>7iH- (Fuzzy) *b£ofl ^*fl ^*Rr 7>^>Cf. 

<69> 4^ 7)1^(140)^ ^^7>^£ iL^f(130)olH ^>#€ ^*fl 7 ^H^ *M 

«to> ZL ol^^o^ 7^*V4. 7>^£» o]-g-^ ol^^o^ dfc^ o. 

<70> 5L 7-& £ d\}*\] rej-s 4^ ^^ 7 > *}-§-^ ^ f&y£ *}+^°] ^fl ^ 

*1 ^ l^E^tf. £ 7-8- oflofl u}s 4=^ ^^^17> 

3-8-€ Aj. 7l £ 6 ofl ^1^1^ 4,3 ^^-(ioo), 

(200), ^^f(300) ^ GPS ^71(400)1- if-W. #7l ^ 

^ ^^(300)7} ^^«.(i00)5.-^Bi o)^2j\o) ^^Vj7 ^ejwj-^ # 

^(200)^^ ol-^jo} ^^«v^^£Ll- ^^Jl, GPS ^7l(400)5.^-Bi ol^o} ^ 2). 
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